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Abstract The purpose of this study was to design the 
course of Programming Languages-I online, which is given 
on face-to-face basis at undergraduate level. It is seen in 
literature that there is no detailed research on the 
preparation of a fully-online course directly based on an 
instructional design model. In this respect, depending on 
the ADDIE design model, the most popular instructional 
design models, an online course was adapted in phases. 
Each phase of the model and on the steps in each phase 
were explained. The preparation of this course given via 
DLP lasted approximately 500 hours. Following its 
preparation, the pilot application was carried out with the 
learners taking the course of Programming Languages 
during summer school period. The learners used DLP in all 
respects, and DLP was revised and the necessary changes 
were made in line with the learners’ views and with the 
results of the usability test. The study revealed that it was 
important to analyze all the related areas in the analysis 
phase of an online course design and to make the necessary 
decisions in the phase of design. In the dimension of 
distance education evaluation, since there is no precise and 
reliable method, the traditional evaluation methods were 
favored within the scope of the product evaluation of this 
course taught via DLP. In addition, within the scope of the 
process evaluation, the learners’ views were determined via 
weekly evaluations. Establishing interaction in online 
courses is important to prove the live structure of the 
system, and this situation will help learners perceive 
themselves to a part of the course. 

Keywords ADDIE, Instructional Design, Online Course, 
Programming Language 


1. Introduction 

Thanks to the renovations brought about by online 
learning, the educational needs of modern societies can now 
be met, and this has increased the demand for online learning 


in a wide range of areas from business industries to higher 
education institutions [1], Due to the large number of 
learners in higher education and the economic restrictions, 
there has been an increase in the number of students in 
classrooms. When institutions fail to provide feedback and 
to make the necessary assessments, students tend to lose 
their engagement with each other as well as with their 
schools. Owing to these deficiencies, learners can not finish 
their higher education [2], Considering all these negative 
developments, some universities now prefer to give certain 
courses online thanks to the developing Internet and 
computer technologies. According to Palloff and Pratt [3], 
universities favor online courses sometimes to attract 
students who do not attend regular face-to-face courses and 
sometimes to meet the needs of new-generation learners. 

The increasing importance of online learning was also 
revealed by the last three annual reports of “Horizon Report”. 
According to the report released in 2011, it was claimed that 
people expect to learn and study in any place at any time and 
that the tendencies to provide information technologies have 
become more autonomous [4], The Horizon Report 
published in 2012 demonstrated that current learners want to 
access information on time without any difficulty, to reach 
resources easily and to receive feedback in a short time. 
These opportunities provided by informal learning change 
learners’ expectations [5]. 

Today’s learners are willing to continue their education in 
line with the developing technology. They are not content 
with the traditional methods at all, and it could be stated that 
they prefer to use the daily-life technological tools 
(computer, smart phone, tablet computer and so on) for 
educational purposes. They are seeking for ways of learning 
in their own pace of learning and in a way appropriate to 
their own learning styles [6], This view was also supported 
by Horizon Report published in 2012. In relation to online 
learning, annual reports published by Babson Survey 
Research group, in USA revealed that the number of learners 
taking online courses between 2002 and 2013 increased 
from 1.6 to 7.1 million. In these reports, educators were 
asked to compare online learning with face-to-face learning 
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in terms of learning outcomes between 2003 and 2014. 
According to the reports, the view that online learning was 
more effective than face-to-face learning was supported by 
57% in 2003, while it reached 74% in 2014 [7], With respect 
to long-term strategies of institutions, while the percentage 
of institutions that reported online learning to have a vital 
importance was 48,8% in 2003, it was 70,8% at the end of 
2014. 

The reasons for such spread and preference of online 
learning throughout the world included the freedom 
provided for learners to take each course at any time they 
want, the decreasing duration of time spent on learning, the 
opportunities provided for learners to express their thoughts 
freely and to ask questions without any restriction, and the 
rights provided for them to select the course materials in 
relation to the lesson subjects [8], Besides all, the variety of 
learning objects [9] and the process of transition to more 
individual, learner-centered and cooperative methods [10] 
are among the factors that increased the spread of online 
learning. 

Despite this popularity of online applications, it is a 
well-known fact that there are some deficiencies in relation 
to online learning. These deficiencies can be summarized as 
follows: technical malfunctions likely to occur in online 
learning environments [11-13]; failure to meet learners’ 
needs in line with their learners’ own pace of learning [14]; 
failure to structure online learning environments in a way to 
prevent learners from being sluggish [11]; lack of 
communication between learners and between instructors 
and learners [11,13-15]; lack of good-quality materials 
appropriate to online learning, or failure to adapt traditional 
materials to online learning [11,14]; difficulties experienced 
in relation to feedback [11,12,15-17]; probable 
attention-distracting factors and eventual lack of motivation 
in learning [16]. 

One of the factors that hinder achieving the objectives of 
curricula is the unplanned organization of instructional 
design. In an unplanned instructional process, both 
instructors and learners are likely to be exposed to quite 
difficult situations and undesirable surprises. For a 
curriculum to become successful, the most important factor 
is to plan and design the curriculum with an appropriate 
method step by step [18]. In one study carried out by [19], 
who reported online learning to lead to ineffective results, it 
could be stated that one of the most important deficiencies 
was lack of an instructional design model appropriate to 
online courses. 

1.1. Related Studies 

In literature, there are a number of experimental studies 
and related meta-analyses compering online learning and 
traditional learning (For example, [20-27]. In some of these 
studies, no difference was found between the two methods 
[20,21,23,28-36] while some of them reported that online 
learning could be as effective as and even more effective 
than traditional learning (For example, [22,27,37-44]. 


Online applications include the advantages of both 
synchronous and asynchronous environments, and these 
applications will bear better results if their negative aspects 
are overcome. When the related literature is examined, it is 
seen that there is a need for an environment which includes 
the two environments together. In addition, in literature, it 
was reported that there is no online course appropriate to the 
instructional design principles. The Distance Learning 
Platform (DLP) developed within the scope of the present 
study is believed to remove this deficiency in literature. 

2. Method 

2.1. Research Model 

The present study aimed at making the undergraduate 
course of Programming Languages-I (given in the 
Department of Computer Education and Instructional 
Technologies) unavailable for distance education. In line 
with this purpose, the case study method, one of qualitative 
research methods, was used. 

In the study, taking the design model of ADDIE as basis, 
the model was adapted to online application. In an online 
course design, following the steps of an instructional design 
model is important, though it causes time consumption, to 
overcome the problems likely to be experienced while 
teaching that course [45,46]. In the study, the ADDIE design 
model was applied not only because it was easily applicable, 
flexible and systematic but also because it allowed turning 
back to previous phases [47]. Each phase of the model and 
all the steps in each phase below were adapted to DLP. 

3. Adaptation of the Course 

This phase includes the process of transforming the course 
of Programming Languages-1 to an online course. In the 
process, the online adaption of the ADDIE model was taken 
as basis, and the steps in related phases are presented in 
detail. 

3.1. Analysis 

The phase of analysis included needs analysis, analysis of 
learners, content analysis, technical analysis, structural 
analysis and analysis of the online environment. 

3.1.1. Needs Analysis 

As a result of informal interviews held both with the 
faculty members teaching the course of Programming 
Languages-I and with the learners taking this course, it was 
revealed that several difficulties were experienced due to 
traditional teaching of this course. Some of these difficulties 
included learners’ low level of motivation in traditional 
learning [48,49], crowded classrooms [50], and problems 
due to teaching of a course like Programming Languages-1 in 
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class environment, which actually requires research and 
application. The increasing spread of online and mobile 
applications, learners’ interest in new methods and their 
willingness to use these methods, and easy adaptation of the 
teaching method for the course of Programming 
Languages-I to distance learning were among the factors that 
led to teaching of this course online. 

3.1.2. Analysis of Learners 

It was important to conduct analysis regarding such 
characteristics of candidates who would use the online 
learning platform of DLP as gender, average academic score, 
their experience in programming and the type of high school 
they graduated from. Analysis of learners could make the 
course more productive and effective and increase learners’ 
motivation [51]. 

3.1.3. Content Analysis 

The curriculum of the course of Programming 
Languages-I to be taught via DLP was the same as that of the 
course given in traditional education. However, the digital 
sources were increased, and the current resources (lesson 
notes taken in previous years and so on) were transformed 
into digital format. 

3.1.4. Technical Analysis 

The technical equipment and software to be used by the 
DLP learners were listed, and the learners were supposed to 
own such devices as a personal computer, regular Internet 
connection, camera, microphone and headphones. 

3.1.5. Structural Analysis 

The course to be taught had an online structure. All the 
factors related to the course would be organized accordingly. 
The course would be structured both synchronously and 
asynchronously. 

3.1.6. Analysis of the Online Environment 

For the online platform of DLP, the current open-source 
Learning Management Systems were investigated. Among 
these systems, the one most appropriate to the system would 
be preferred. 

3.2. Design 

This is a process which includes responding to the 
questions of how to carry out the objectives and strategies 
determined in the analysis phase. According to Bilgif [52], 
the quality of design could make the learning experience 
both boring or entertaining and meaningful or meaningless. 
In this respect, what is important is to make a difference by 
using the technology but without ignoring the priorities of 
education. 

3.2.1. Defining the Objectives 

It is important to understand and learn the course of 
Programming Languages-I in the best way since it 


constitutes the basis of other programming courses that 
learners will take later in their departments. In relation to this, 
the sub-objectives of this course could be mentioned as 
follows: 

• Algorithms, introduction to C Programming, the 
concept of variable, understanding arithmetic and 
mathematical procedures 

• Understanding such subjects as data types, 
input-output functions, formatted writing 

• Discriminating between the concepts of break, 
continue, switch-case and control structures, 

• Using the cycles correctly while authoring a program 

• Authoring programs in the form of functions 

• Understanding arrays and their basic features 

• Designing the programs related to string statements 

• Using the struct and file structure in the program 

3.2.2. Designing the Communication Factors 

In DLP, in order to allow the learners to interact with each 
other, with the faculty members or with the system, forums, 
chat modules, e-mail and special message service were 
added. In this respect, the purpose was to establish 
interaction between the content and the learner-instructor, 
which is found among interaction types in distance 
education [53]. In addition, this situation is supported with 
the view - the interaction and communication theory is based 
on - that the interaction between the learner and the 
instructor lies in the center of learning [54]. 

3.2.3. Designing the Support Services 

One of the biggest problems in distance education is 
related to learners’ feeling of isolation and their failure to 
feel themselves attached to their departments [55], and this 
problem is likely to lead to loss of motivation. In order to 
avoid this, it is important to have learners regard the system 
as a live structure. In this respect, in DLP, learners will be 
provided with support via communicative services. The 
faculty member will check the system regularly. Learners 
will constantly be supported with announcements, messages, 
live chat and sharings in the forum. 

3.2.4. Designing the Course Calendar and Teaching of the 
Course 

Since one academic term was planned to last 14 weeks 
according to the academic calendar, it was applied in DLP in 
the same way. The live courses were planned to be taught as 
night courses on the same days of the same courses given in 
traditional education. There was no restriction to access to 
the asynchronous part. It was accessible from any place at 
any time. 

3.2.5. Designing the Course Contents 

As the course of Programming Languages had been taught 
for years with the traditional method, for the course contents, 
there was a need for the digital forms of the current resources. 
In addition, the faculty member would search for resources 
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regarding the subjects. Following this, by asking the 
permissions of the authors of resources (with the print 
feature disabled), the digital documents necessary for the 
course were included in the system. 

3.2.6. Designing the Technological Sub-structure 

Since online learning is a technology-based method, it is 
important to determine the technological sub-structure 
necessary for teaching. In line with this, the basic 
requirement was determined as follows: all the learners to 
use DLP were supposed to have their own personal 
computers and Internet connection. In addition, the learners 
were also required to have such tools as camera, microphone 
and headphones necessary for the synchronous courses. 
Furthermore, the add-ons and the explorer settings necessary 
to use the system would be made ready by the learners. 
Lastly, the learners would be registered to the system, and all 
the related information would be entered in the system. 

3.2.7. Designing the Evaluation System 

In DLP, it could be stated that there was no evaluation 
module. Although there were several software programs 
used to give online exams, the mid-term and final exams 
related to the course would be executed in class environment 
since related security was not fully provided. Moreover, the 
group homework assigned to the learners and their 
performances would also be evaluated. 

3.2.8. Designing the Online Environments 

In the phase of analysis, the current open-source learning 
management systems were investigated, and the free version 
of the learning management system of e-front was installed 
for several reasons such as easy installation, 
user-friendliness, simplicity and several necessary modules 
readily included. 

In addition, as a result of evaluation of the softwares 
necessary for the synchronous teaching of the courses, the 
software of Adobe Connect 8.0 was preferred. The factors 
taken into account while selecting this software were as 
follows: there was no restriction in terms of the number of 
users; it included all the platforms like audios, visuals, and 
sharings; it did not require any other special software for its 
use; it allowed recording the lessons; and it was technically 
superior to other software programs. 

3.3. Development 

This was the phase of preparation of the elements 
determined in the design phase. It was the phase which 
included the preparation of the platform to be used. 

3.3.1. Preparation of DLP 

In the phase of design, for the asynchronous part of DLP, 
the Learning Management System of e-front was selected. 
This phase included installation of e-front, the configuration 
settings, selecting and forming the modules, and shaping its 
interface. 


For the synchronous courses, the software called “Adobe 
Connect” was used. In this software, there were a number of 
applications such as file sharing, whiteboard application, 
screen mirroring, chat module, recording of lessons, visual 
and voiced communication, question-answer part and 
questionnaire. 

3.3.2. Dividing the Course into Modules and Developing 
These Modules 

In line with the objectives mentioned in the phase of 
analysis, the course was divided into modules. Each module 
was allocated 1 or 2 weeks. After the contents were prepared, 
the modules were uploaded to the system as files compatible 
with SCORM. 

3.3.3. Preparation of the Contents 

After designing the course resources, the contents were 
prepared in the phase of development. The fact the course 
was already being taught with traditional methods did not 
cause any difficulty in terms of resources. In line with this, 
the faculty member worked on the transfer of the resources 
into the virtual environment together with the other faculty 
members who previously taught the course. Following this 
the contents determined were turned into a module using the 
free software of Course Lab. The introduction part of each 
module included the “Objectives” and “Flow to study this 
subject?”. Besides texts, the modules also included visual 
elements, question-answer part, evaluation part and 
resources that acted as a direct guide. 

3.3.4. Development of the Evaluation System 

In addition to the mid-term and final exams, the learners 
also dealt with projects and homework assigned as a group 
via DLP. The applications found in the forum section were 
used to observe the learners’ interest, sharings, projects and 
their assignments. The learners would be provided with 
instant feedback to increase their motivation. 

3.4. Application 

This was the phase in which the learners started to use the 
DLP prepared. 

3.4.1. Introduction and Use of the System 

In the first lesson of the academic term, a computer 
laboratory application was carried out with the learners who 
would use DLP. In this application, a trial lesson was taught, 
and the learners participated in the lesson via the system. In 
addition, the learners were introduced to the DLP system, 
and they were informed about the equipment and software. 

DLP was made up of two parts: synchronous and 
asynchronous. The link given to the learners allowed them to 
connect to the asynchronous part of the system (Learning 
Management System). Since the learners were previously 
registered to the system, they signed in the system using their 
user names and passwords. Following this, on the next 
screen, the students met various components regarding the 
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course they were registered to (Programming Languages): 
Content, information about the course, tools, announcements, 
calendar activities, files shared, the board, logs, external 
links (YouTube), personal messages and recent comments. It 
was possible for the faculty member to include or exclude all 
these features. The learners tried the system after they were 
informed about these components. 

3.4.2. Supporting the Learning Environment 

In order to have the leaners feel they were not alone in the 
system and to increase their motivation, several precautions 
were taken such as updating the elements found in DLP, 
adding new ones and providing feedback. In the forum, the 
homework, resources, projects and applications were 
constantly updated. In addition, with tools like logs helped 
determine the learners’ views about the system and their 
levels of satisfaction or dissatisfaction with the system. 
Similarly, with the help of the activities called ‘board’, the 
learners were provided with the latest announcements and 
sharings. 

3.4.3. Enrichment of the Communication Environments 

For the purpose of increasing the learners’ interactions 
with each other, with the faculty member as well as with 
DLP, several tools such as messages, e-mail, announcements, 
special chat rooms and reminders were used via DLP. 

3.4.4. Starting the Course 

The theoretical part of the course lasted 3 hours, and the 
practical part lasted 2 hours. In this respect, the learners 
using DLP participated in the live courses two days a week. 
The asynchronous platform was open to use all the time. The 
learners were allowed to see the assignments, resources, 
announcements and several others. The lessons were taught 
on the day announced previously if there was no related 
obstacle. The theoretical lessons focused on all the 
dimensions of the subject, while the practical lessons 
involved sample questions and their answers related to the 
subject. When the learners failed to understand the subject, 
they were able to ask instant questions. If they did not want 
to interrupt the lesson of if they wanted to ask their questions 
verbally, they directed their questions via the 
question-answer part. The lessons continued until the 
midterm exams. Following the midterm exams, the lessons 
continued till the final exams. 

3.5. Evaluation 

The evaluation criteria for the course via DLP included 
homeworks assigned on weekly basis and opinions 
determined again on weekly basis. 

3.5.1. Sub-evaluation 

The learners were assigned group homework on weekly 
basis. This homework was announced to the learners and 
added to the forum. Following this, each group uploaded 
their homework to the part under the heading of that 


homework in the forum. The faculty member provided the 
learners with feedback after checking the homework 
following the due dates of that homework. The purpose was 
to have the learners develop the habit of cooperative 
learning. 

3.5.2. Weekly Opinions 

Within the scope of the formative evaluation regarding the 
ADDIE design model, the learners’ views about their daily 
applications in DLP were determined on weekly basis. In 
line with the learners’ views and their feedback, the 
deficiencies in relation to the teaching of the lessons, 
interaction factors, technical features and support factors 
were overcome, and the system was constantly updated in a 
way to make the learners satisfied with it. 

4. Conclusion, Discussion and 
Suggestions 

The present study aimed at transforming a course taught 
with traditional methods into an online course. This 
transformation process included online design of the course 
and adaptation of the ADDIE model, one of instructional 
design models. The related steps of the ADDIE model were 
adapted into online learning, and all the sub-steps were 
explained. Among those playing a role in the process of 
designing the course were instructional designers, a content 
expert, the faculty member and an expert on evaluation. 
Therefore, the whole process was conducted by the designer 
in coordination with the faculty member teaching the course. 
The necessary arrangements were done until the pilot 
application. The preparation of this course executed with 
DLP lasted about 500 hours. Following the preparation of 
the course, the pilot application was carried out with the 
learners taking the course of Programming Languages in the 
Summer School period. The learners were allowed to use 
DLP with its all aspects, and in line with their views and with 
the results of the usability test, DLP was revised to make the 
necessary changes. It could be stated that the learners were 
generally satisfied with DLP and agreed on its usefulness. 
This result supports the finding of another study that 
teaching with the ADDIE design model produced better 
outcomes than the traditional methods of instruction [56,57]. 

In line with the online course prepared, the following 
suggestions could be put forward to help online course 
designers: 

• One of the most important deficiencies in related 
literature could be said to be lack of application of an 
instructional design model to online courses. If 
online course designers follow the steps of an 
instructional course design while developing an 
online course, the problems likely to be experienced 
will be overcome easily while teaching that course 
though it takes time to design an online course. 

• In literature, although several studies have been 
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conducted on the duration of preparing an online 
course, there is no related consensus. According to 
the curriculum applied in the Department of 
Computer Education and Instructional Technologies, 
the course of Programming Languages is taught in 
five class hours a week for 14 weeks. The 
preparation of the DLP developed for this course 
lasted approximately 500 hours. When the effective 
results obtained are taken into account, it is 
necessary to allocate enough time for a good-quality 
online course. 

• The fact that online course applications present 
synchronous and asynchronous environments 
together will be important for making use of the 
strong aspects of the two environments. 

• Online course application should be designed in a 
way to provide learners with social support besides 
educational support. 

• While preparing an online course application, all the 
elements found in the analysis phase should be taken 
into consideration. Special attention should be paid 
especially to the needs analysis, learners’ analysis, 
technical analysis and structural analysis. 

• After preparing an online course application, 
conducting a pilot application will help determine 
and overcome the related deficiencies before the 
actual application. 

• A strong bridge between the evaluation step and the 
development step in course design should be built 
and executed. For each problem experienced by 
learners in the process of taking the course, the 
development step should be revisited. In this way, 
the formative evaluation process should be 
completed. 

• As mentioned in related studies in literature, when 
the degree of importance of interaction for success 
and satisfaction is considered, all the dimensions of 
interaction should be taken into account for the 
platform to be used for online course application. 
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